The devastating effect of hemiplegia occurring after cerebral thrombosis presents to the physician such a vast problem of rehabilitation that some of the later sequelae have received relatively little attention in the literature.
These sequelae include various types of epileptic phenomena. The effects of these epileptic attacks can at times be temporarily very severe and give rise to symptoms which may be misinterpreted.
During the past few years I have seen much epilepsy occurring in old age, especially in patients suffering from cerebrovascular disease. The epileptic syndromes that follow hemiplegia are particularly interesting and fall into several groups, which can be divided into the following: (1) motor manifestations, (2) sensorimotor manifestations, and (3) mental manifestations (which I shall not consider here).
Motor Manifestations
Case 1.-A woman of 54, who was transferred under my care on 30 July 1956, had been successfully treated for subacute bacterial endocarditis but then suffered a cerebral embolus and sustained a right hemiplegia. At the time of admission she had a complete hemiplegia with flexion contracture of the right upper limb and knee, was completely aphasic, and had developed a bedsore. With full rehabilitation in the geriatric unit she reached the stage of walking about with the aid of a stick, and her speech was improving. After having been in hospital for about four months she developed a severe Jacksonian convulsive attack associated with loss of consciousness, and her hemiplegia returned to its previous state and she once more became helpless. Her cerebrospinal fluid was normal and not under pressure. She subsequently improved, but had a further convulsion, again with deepening of the hemiplegia. Her convulsive attacks were eventually controlled with a combination of phenobarbitone and phenytoin. At the time of writing she was still attending the follow-up clinic, fully ambulant with the aid of a stick, and her speech was almost normal.
The interesting point which I wish to emphasize about this patient is the fact that after each convulsive seizure the hemiplegia was greatly deepened and could well have been diagnosed as a fresh cerebral thrombosis or fresh cerebral embolus.
Case 2.-A woman aged 80, admitted on 16 September 1963, sustained a cerebral thrombosis causing a right hemiplegia and was rehabilitated to the extent of being able to walk slowly with the aid of a stick. A few months later she had a convulsive attack, Jacksonian in type, affecting the right side of her body, developed a complete right hemiplegia, and became comatose. She was sent to hospital with a diagnosis of cerebral haemorrhage. She was not hypertensive, her blood pressure being 130/80 mm. Hg. This complete right hemiplegia and aphasia cleared in a fortnight to the point of her being able to stand and limp, and a week later she was discharged.
In each of the two above cases an epileptic attack was followed by a deepening of a previous hemiplegia, the deepening being sufficient to appear clinically to be a fresh cerebral thrombosis, embolism, or haemorrhage.
These cases fit in somewhat with the concept of Todd's (1856) paralysis, the so-called epileptic hemiplegia first described by Biavais (1827). In these cases temporary hemiplegia followed a c-nvulsion but there was no evidence of pre-existing cerebral * Consultant Physician, Geriatric Unit, Newsham General Hospital, Liverpool.
disease. Temporary hemiplegia of this type has been ascribed by Penfield (1933) to local anaemia following the fit. It is probable, therefore, that in such a common condition as hemiplegia associated with cerebral thrombosis post-hemiplegic epilepsy may occur, followed by a deepening of the hemiplegic condition and resulting in misdiagnosis of a fresh cerebral thrombosis. , and since then has had recurrent attacks of twitching of the right side without loss of consciousness but associated with increased weakness of the right side. He was first seen by me on 18 July 1965, when he had the signs of a right hemiparesis. An electroencephalogram (E.E.G.) revealed non-specific changes with depression of alpha rhythm on the left side, abnormalities becoming more pronounced during hyperventilation. Phenytoin i gr. (50 mg.) b.d. was given and he became free from twitching attacks for some months, but had a further slight attack in February 1966 associated with increased weakness of the right side which necessitated admission for the purpose of further rehabilitation. At the time of writing he was still attending the day hospital and had had no further attacks of twitching on the affected side.
Local Motor Manifestations Without Loss of Consciousness
The above group of symptoms can thus be seen to increase incapacity, to be easily controlled by anticonvulsants, and yet be most disturbing to the patient if unrecognized and untreated.
Sensory Manifestations and Post-hemiplegic Pain
Post-hemiplegic pain fortunately occurs not very often. We are taught, however, that painful hemiplegia (hemiplegia dolorosa) is due to thalamic damage, and patients suffering, from this intractable condition may have associated sensory loss with partial or complete loss of light touch and overaction to pain and temperature. These attacks of pain can also be paroxysmal in nature. It is nevertheless important to examine each case of pain in hemiplegia in order to exclude any type of Jacksonian epilepsy that might respond to anticonvulsants.
I have collected five cases of this type of condition which have responded very well to anticonvulsants in the form of phenytoin.
Case 6.-A wcman of 68, a diabetic for 15 years, had a sudden onset of left hemiplegia in January 1962, and was transferred to Newsham General Hospital from another hospital in March. At this time she had a flaccid left hemiplegia but there was contracture in the left upper limb. A few weeks later she complained of pain in the left shoulder, arm, and forearm which did not respond to analgesics. Further investigation of the history revealed that the pain came on in attacks of which there was no warning but which seemed to come on more at night, especially when she was lying on her side. The pain was shooting in character, spreading over the front of the left shoulder, down the left arm, and down the inner aspect of the left lower limb. At the onset the left arm seemed to go dead. During the attack paraesthesiae occurred in the left fingertips, and after the attack dull pain was felt in the left arm. An E.E.G. revealed a grossly abnormal delta focus in the right cerebral hemisphere. Her cerebrospinal fluid showed no abnormality and was not under pressure. The electroencephalographic report stated that the condition could be either cerebrovascular damage or tumour, but in view of her age and poor general condition she was kept under observation rather than have extensive neurological investigations. The pain was immediately relieved by phenytoin and she continued to attend the day hospital and had had no advance in her condition. She died on 5 June 1966. Case 7.-A man aged 76 had been treated in the geriatric day hospital since 14 April 1963, having been discharged from an inpatient ward. At that time he had a right hemiplegia with contracted right upper limb, the history being that he had right-sided weakness dating from a right cerebrovascular incident in 1962. I was asked to see him in October 1964, when he was complaining of very severe pain in the hemiplegic right shoulder. He stated that during the attacks of pain the right hand became blue, the pain was constricting, and he had about six attacks of pain a day. I noted that his arm was very spastic and that moving the shoulder and wrist seemed to bring on the pain. I thought that this pain was probably due to spasticity, but it did not respond to relaxants, and in view of its intractability and severity I was asked to see him again in August 1965. Re-examination of the history revealed that during the attacks of pain his fingers moved spontaneously. An E.E.G. showed moderate abnormalities in the left middle cerebral region in the form of a moderate excess of slow activity and bilateral slowing of the alpha rhythm, the rhythm being not so well marked on the left side. After phenytoin 4 gr. (50 g.) t.d.s. his symptoms dramatically disappeared. When last seen in the day hospital on 28 March 1966 he was completely free of pain and felt well in himself.
Case 8.-A woman aged 58 suffering from severe hypertension at the age of 51 had developed a sudden right hemiplegia associated with aphasia. Occasional attacks of pain in the right thigh spread down the leg to the ankle. She stated that when she got the pain, which was stabbing in character, her leg drew up. An E.E.G. revealed a left-sided pathology, and the pain disappeared completely on treatment with small amounts of anticonvulsants.
Case 9.-A woman of 75 had a cerebral thrombosis in October 1965 affecting the left arm and leg. I first saw her on 4 April 1966, when she complained of attacks of pain on the left side of the body. The pain began on the left side of the head and radiated to the left arm and leg. The sensations were of painful paraesthesiae and were followed by shaking in the left foot and arm and twitching of the left side of the mouth. The pains were worse at night and occurred every other night. She could not bear the bedclothes on the left side of her body. Examination revealed signs of a left hemiparesis and contracture of the elbow, fingers, and shoulder. There was also diminution of sensation to pin prick on the left side of the body but no other sensory signs. An E.E.G. showed a marked change of amplitude and amount of the alpha rhythm and also slow components on the right within the theta range, maximum disturbance being in the right mid-cerebral region. Phenytoin 3 g. (50 mg.) t.d.s. did not improve her symptoms. I doubled the dose of phenytoin to 1 -l gr. (100 mg.) t.d.s. and also gave phenobarbitone 1 gr. (65 mg.) at night, and on this regimen her pain became much less and she greatly improved in her general condition, particularly her depression, which had been quite severe owing to the pain. Case 10.-This woman first developed hemiplegia in January 1966, for which she was receiving physiotherapy. On 4 May she complained of severe pain in the left leg which woke her at night and which felt like someone pulling the leg. The pain affected the whole leg and caused it to jump. The pain was relieved by one to three tablets of aspirin. The E.E.G. revealed excessive alpha and occasional theta and delta rhythms in the right middle cerebral hemisphere which continued during hyperventilation. She was treated with phenobarbitone 1 gr. (65 mg.) at night, and on this regimen became completely free from pain.
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The classical description of sensory epilepsy and epileptic sensations associated with epilepsy mentions only numbness and paraesthesiae, and so it is important to emphasize that far more definite pain may be experienced.
A careful examination of the history of patients suffering from pain in the hemiplegic side, if directed towards a possible intermittent and paroxysmal nature of the attack, may differentiate this group of conditions. In addition, a leading question regarding any associated involuntary twitching or muscular movement of the hemiplegic side during pain may establish the diagnosis. These cases will respond dramatically to treatment with anticonvulsants.
Discussion
In the cases described all the syndromes were the result of vascular disease as evidenced by the clinical pictures. Air encephalograms were not done routinely in these cases, as I believe that such investigations are not without risk in old age. Schwade (1960) established that in his experience epilepsy in old age is not uncommon and that surgery should be thought of only if the epilepsy was intractable to drugs.
The literature on epilepsy occurring in old age is not plentiful. Gowers (1880) reviewed 1,450 cases of epilepsy; only five of the patients were over 60, and the oldest was a man who developed epilepsy for the first time at the age of 71. White, Bailey, and Bickford (1953) reviewed 107 patients over the age of 50 who had been referred for an E.E.G. and so presumably to some extent were selected. In this group 40 % suffered from vascular conditions, 9 % were cases of tumour, and in 21% no obvious cause could be found.
In a review of epilepsy in old age (1966) I recorded 40 cases of epilepsy occurring in patients mainly between the ages of 60 and 80 ; this is probably the first published series of epilepsy occurring in truly elderly patients. The Table reveals the distribution and shows that most cases are due to cerebrovascular disease. These were patients whom I had had under personal supervision, and I am quite confident that the condition is extremely common if looked for.
Epileptic Syndromes in Old Age
Post-hemiplegic When one considers the damage that may result to the brain substance in cerebral thrombosis it is surprising that recurrent epilepsy does not occur more often in patients suffering from this condition.
The frequency of post-traumatic epilepsy after head injuries has received much attention. In closed head injury 2.5-3.5% of patients develop convulsive seizures according to Russell (1942) , and a review of open wounds to the brain revealed that epilepsy occurred later in 18.7 to 45% of cases.
In elderly patients suffering from cerebral thrombosis, particularly hemiplegics, structural brain damage often occurs, and in addition, owing to associated cardiovascular disease, there may be fluctuations in cardiac output due to cardiac arrhythmias or mild intercurrent pulmonary infection which may act as a precipitating cause of epilepsy.
Prognosis.-The importance of the recognition that epilepsy is a not uncommon sequel to post-thrombotic hemiplegia in the elderly lies in its correct prognostic recognition. The occurrence of this condition is not necessarily indicative of a rapidly progressive lesion but merely means that a centre of cerebral irritation exists which can be stimulated by fluctuating changes 200 in the internal environment that become more extreme with increasing age owing to decreased homoeostasis. Of the 10 patients with post-hemiplegic epilepsy whose cases are described above six are still definitely living, one surviving for ten years. Of the four remaining cases Case 2 died two years after the onset of symptoms, Case 4 died six months after the onset of symptoms, and Case 6 died four years after the onset of symptoms. We have been unable to trace the fate of one of the remaining cases.
It is important to recognize that this condition responds extremely well to anticonvulsants.
Since becoming interested in this subject I have found increasing numbers of epileptic syndromes occurring in this group of patients, and in view of the sequelae of intermittent confusion and paralysis the question of prophylactic anticonvulsants must be seriously considered in cases of hemiplegia secondary to cerebrovascular disease.
It will in due course be necessary to have extensive trials in order to discover whether such an approach could prevent unnecessary invalidism and hospitalization.
Finally a word about treatment. In the cases which I have so far treated phenytoin has been the drug of choice. This drug, even in small doses, has in most cases brought dramatic improvement. In one case of sensory epilepsy larger doses were needed. This patient had sensory signs, and conformed rather more closely with the concept of thalamic pain.
Since adopting this approach of anticonvulsant therapy to patients with post-hemiplegic pain I have so far not found anyone with this condition who did not respond to anticonvulsants.
Post-hemiplegic epilepsy occurs sometimes at night only. In this group phenobarbitone given at night is the drug of choice.
The use of phenobarbitone as a routine anticonvulsant in old people is likely to be fraught with the dangers of intoxication due to cumulation if there is impaired renal function.
Conclusions
Epilepsy in the elderly is a relatively common condition and and is usually caused by cerebrovascular disease.
Epilepsy occurring after hemiplegia may present with motor manifestations, sensory manifestations, or confusion, and may be misdiagnosed as a fresh cerebrovascular accident, thalamic pain, or senile dementia.
Post-hemiplegic pain, which has hitherto been regarded as intractable in many cases, may respond to treatment with anticonvulsant drugs.
It is suggested that the routine use of anticonvulsants in patients who have had cerebral thrombosis may in the future be regarded as justifiable.
Summary
Ten patients suffering from post-hemiplegic epilepsy are described. They fall into two clinical categories: (1) motor manifestations ; (2) sensorimotor manifestations.
Motor manifestations can be confused with fresh cerebrovascular accidents, and it is demonstrated that the sensory manifestations can be associated with pain severe enough to be confused with pain of thalamic origin.
The prognosis of post-hemiplegic epilepsy is discussed. It is emphasized that the occurrence of this condition, if recognized, is not necessarily of serious import provided the correct treatment is instituted. It is probable that post-hemiplegic epilepsy is relatively common.
Phenytoin is the drug of choice in treatment. Phenobarbitone as a routine anticonvulsant is contraindicated in old people. A routine course of anticonvulsants for patients who have had cerebral thromboses may in the future be regarded as justifiable.
